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ABSTRACT 

Plant classification and nomenclatiire arc in a continuing state of flux and heated debate between 

o 



t wo 




1 ) traditional taxonomistssupporting“evolutionary"or ‘Idnnacan taxonomy": 
and 2) cladists supporting “phylogenetic systcinatics"or“cladonomy.” While it is a multilaceted con- 
troversy that has spanned several decades. relarivcK little attention has been locused specifically on 
the ramil ications lor floristics. The two goals ol this [')aper are 1 ) to give special emphasis to the 
implications ol the controversy lor the writers (d 1 loras, and 2) to provide an overview o( some ol the 
arguments in a format accessible to a diverse audience ol botanists interested in florist ics. We exam- 
ine some ol the issues we have coni routed in our I loristic work, discuss how we are attempting to 
balance the strengths and weaknesses ol both approaches, and indicate what we believe is the best, 
albeit imperlect, approach to the writing ol floras at the present time. We argue that, lor both practi- 
cal and theoretical reasons, a modilied traditional svstem (binomial nomenclature, ranked hierar- 

j 

chics) be used in 1 loras (allowing paraphylctic groups but eliminating all polyphyletic groups despite 
some nomenclatural instability). Further, these 1 loras should incorporate inlormation on newl\' dis- 
covered phylogenetic relationships (even if too preliminary, tentative, or inappropriate for nomen- 
clatural change) and discuss t hese in appropriate family and generic treatments in order to laci litate 
as complete an understanding of plant evolution as possible. 



RESUMEN 

La clasificacion y nomenclat ura de las plantasesta en un 1 lujocontin uo y debate ardiente ent re dos escuclas 
opuestas— 1) taxonomos tradicionalesque apoyan la“taxonomia Linneana"o la “cvf'ylutiva”; y 2) cladistas 
c]ue apoyan la “sistematica I ilogenetica" o “cladonomia." Mientras esta contro\'crsia se ha extendido 
durante variasdecadas, se ha prestado relativamente pocaatencion a las ramilicacioncsTle la I loiastica. 
Las dos metas de este articulo son 1 ) dar un entasis especial a las implicaciones de la controversia para 
losautoresde floras, y 2) ol recer una vision general de algunosde losargumcntoscn un lormatoaccesible 
a una audiencia diversa de botanicos interesadosen la floristica. Examinamos algunosde le^s resultados 
que hemos confrontado en nuestro trabajo I loristico, discutimos como hemos intentado equilibrar las 
bondades y debilidades de am bos metodos, e indicamos lo que creemos que es el mejor, aunque 
imperlecto. mcuodo de escribir I loras en la actualiciad. Argumentarnos que, tant(^ por raz('>nes teoricas 
como practicas, se use en las I loras un sistema tradicional modificado (nomenclat ura binomial, sistema 
jerarcjuizado) (que permita grupos paralileticos pero eliminando todos losgrupos polil ileticos aunque 
causen inestabilidad nomenclatural). Ademas, estas floras deberian incorporar inlormacion sobre las 
relaciones filogencuicas recien descubiertas (incluso si son demasiado prelim inares. tentativas. o 
inapropiadas para cambios nomenclaturales) y cliscutir estas en la lamilia apropiada y tratamientos 
genericos para lacilitar una comprension lo mas completa posible de la ex'olucidn de las plantas. 



SIDA 20(2): 647 -674. 2002 



648 



BRIT.ORG/SIDA 20(2) 



INTRODUCTION 



Plant ta.xonomv is the science that deals with the lih’iil ificcUion, nonicnclatu re, 
and classifiaition of plants. The term plant systematics (or systematic botany) 
is olten used synonymously with plant ta.xonomy (as is done here), but some- 
times has the connotation ol mainly using recently developed techniques or 
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ogy, or cladistics to answer questions about plant relationships. From the del i- 
nition ol plant taxonomy it follows that the primary goals ol the discipline are 
to: 

1 ) identil y and describe all the various kinds ol plants; 

2 ) 




a system of naming plants le.g.. International Ccxle of Botanieal No- 
menclature (Greuter et al. 2000) or potentially a luture version of the 




3) arrange plants with common characteristics into groups that rel lect their 



e 



volutionary r 




awrcnee 1051; Ibrter 10 (t 7; Radlord et al. 1974; 



JcTiies Gr l.uchsinger 1986;Judd et al. 1999, 2(102). 

In terms ol nomenclature, the goal ol plant taxonomy has been to develop a 
unilorm, practical, and stable system ol naming plants— one that can be used 



by both plant taxonomists t 




a way to communicate precisely 



and retrieve inlormation about plants. In the woidsol Stevens (2002), “The value 
ol any naminv system is how efieetively it establishes conventions that allow 



people tr) communicate and to develop their ideas. ..." 



Regat 




as been to arrange plants with common 



characteristics into groups that rel leet their relationships— in other words, to 
develop a sclieme ol classification that is usclul— that conveys maximum in- 
lormation and has 




i ve value. Since the time ol Darwin, a primary goal ol 
plant taxonomists has been to ref leet phylogen\’ or evolutionary history in their 
svstems ol elassil ieation. There are several reasons lor this. One is that ta.xono- 

J 

mists want their elassilieation system to rel leet the reality of the evolutionary 
historv ol lile on earth. Second, a svstem that rel lects evolution should have 



maxim um 




ive value and usefulness (since related species should share 
similarities due to common descent). While this basic evolutionary approach 
is agreed on b\’ virtually all botanists, in recent \'cars there has been heated 
debate between two main schools ol taxonomists: 

1 ) traditional ta.xoiioiiiists practicing what is sometimes lelerrcd toas“Linnaean 
elassil ieation” (Brum mitt 1997) or “evolutionary taxonomy.” Traditional or evo- 
lutionary taxonomists, while attempting to have a classification system based 
(Tn evolutionary relationships, also try to rel leet the amount ol evolutionary 
change undergone by groups. In addition, they try to incorporate other 
including practicality and stabilit)', into the elassil ieation system (see Brummitt 
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1997 for a detailed discussion of traditional classification). The names Linnacan 
classification or Linnaean taxonomy (Stuessy 2000; Forey 2001, 2002; Nicolson 
2002), are perhaps inappropriate since the system is very different trom that 
established by Linnaeus. In its more recent version it is perhaps better called 
“evolutionary taxonomy” (Sanders & Judd 2000) or “evolutionary systematics” 
(Grant 2001b) signifying the attem pt to re( lect evolutionary relationships. Grant 
(2001b) uses the acronym TTES “to include the two subschools ol traditional 
taxonomy and evolutionary systematics.” When considered Irom the standpoint 
of nomenclature, this isa system that incorporates binomial nomenclature (two- 
part scientific names consisting of a genus name and specific epithet) and a 
hierarchy of formal ranks (e.g., family, genus, etc.). The nomenclatural applica- 
tion of this viewpoint has been referred to as the “L-code" and its principles are 
embodied in the International Code of Botanical Nomenclature (Greuter et al. 
2000 ). 

2) cladists, whose method of constructing phylogenies is derived Irom the ideas 
ol the German entomologist Willi Hennig, practicing “phylogenetic 
systematics'br “cladistic classification” (relerred to as“cladonomy” by Brum mitt 
1997) based explicitly and solely on phylogenetic relationships. In other words, 
the overriding goal is that classification should reflect the branching patterns 
of evolution. It should be noted that in a clade-based classilication and result- 
ing nomenclature system, there are no tormal ranks, including family or genus, 
and no formal binomial nomenclature (de Queiroz & Gauthier 1992; Liden et 
al. 1997; Cantino 1998; Brummitt 2002). The nomenclatural application of this 
viewpoint has sometimes been relerred to as the “P-code” and its ideas are em- 
bodied in the PhyloCode (2002). 

Currently classilication and nomenclatural svstemsare in a state of I lux between 

J ^ J 

these two main opposing camps— both of which attempt to reflect evolution- 
ary relationships. Those practicing cladistic systematics have made major con- 



tributions to our understanding of plant e\'olution,and have brought about some 
long overdue changes. In iact, some ol their methodology has contributed to a 
well-recognized revival in taxonomy/systematics. Some ol the most evident 
examples of this are the incredible breakthroughs in knowledge o( plant rela- 
tionships resulting from molecular phylogenetics. It should also be noted that 
there is significant variation in the extent to which various “phylogenetic” sys- 
tematists tollow all of the implications ol the cladistic approach— most, for ex- 
ample, still use binomial nomenclature even though they may disagree with it 
on theoretical grounds. At the same time, the system of nomenclature (bino- 
mial, etc.) and hierarchical classification that has developed over the past 250 
years has served and continues to serve the botanical and broader communi- 
ties well. There are thus positiv^e aspects to both of these approaches. 

Because of major dilfcrcnces in philosophy and methodology, the classili- 
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cation systems produced by proponents ol evolutionary taxonomy and cladis 
tics are olten quite dillerent. It is not 
viewpoints have produced a vigorous and heated debate (e.g., Nixon & Carpen- 
ter 2000), which has even been relerred to as a “maelstrom" (Benton 2000). The 
proposed approach ol phylogeneticclassification hascertainly not “mostly been 
politely accepted by the systematic community” as stated by Schander (1998). 
In fact, the tone of a lew of the articles and discussions (on both sides ol the 
argument) has been surprisingly impolite by the standards ol modern scien- 
tific discourse, with Webster (20(')2) relerring to the arguments as “an ideologi- 
cal cacophony ol bombast and invective.” There is a voluminous literature on 
the subject, including numerous recent articles about the different taxonomic 
and nomenclatural approaches (e.g., Moore 1998; Stevens 1998; Diggs et al. 1999 
(Appendix 6); Mishler 1999; Benton 2000; Cantino 2000; de Queiroz 2000; 
McNeill 2000; Nixon Cr Carpenter 2000; Sanders Cr Judd 2000; Stevens 2000; 
Stuessy 2000, 2001; Withgott 2000; de Queiroz & Cantino 2001; Grant 2001a, 
2001b; banger 2001; Lee 2001; Pennisi 2001; Berry 2002; Brummitt 2002; Porey 
2002; KressCr De Priest 20()2; Nicolson 2002; Stevens 2002; Webster 2002). Svm- 



posia and workshops have also been held (XVI International Botanical Con- 



gress 




s 




March 



2001; Hunt Institute lor Botanical Documentation— June 2002), and a new sys- 



tem ol nomenclature has been proposed (PhyloCode 2002). However, lew an 
thors or discussions have specil ically addressed the special problems laced b} 



/ 



writers of floras (but see Stevens 1998, Sanders (Sr Judd 2000, and Berry 2002). 
This controversy is actually multilaceted, with many quite dillerent aspects 
(e.g., are taxon names defined?— Stuessy 2000, 2001 , de Queiroz 2000, de Quei roz 
(Sr Cantino 2001; which system will ultimately be more stable?— Porey 2002) 
that are beyond the scope ol the discussion here. In this paper we are 
on the implications lor lloristics. 




IMPUCATIONS FOR I•I.0R1ST1( S 



As writers of a flora (the Illustrated flora oj East Texas project— Diggs et al. in 
prep.; www.easttexasi lora.org), we and our co-authors are laced with the ques- 
tion ol what type of classification and nonienclatu lal csniceptssliould he followed 
in a large regional flora (ca. 3,300 species or roughly l/is the species in North 
America north ol Mexico). We arc acutely interested in this question, because 
as I loristicians we m ust translate and synthesize a variety ol types ol botanical 
research, both practical and theoretical, into a lorm usable by a very diverse 
audience— one that ranges I rom prolessional taxonomists and other scientists 
to lay botanists, students, and interested amateurs, many ol whom are unac- 
c|uainted with taxonomic methods. In lact, we believe that addressing the needs 
of diverse users is one ol the most important tasks ol I loristicians. Purther. de- 
veloping a “general-purpose system” that effectively addresses the needs ol 
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multiple users is often considered to be the “historical and continuing func- 
tion” of taxonomy as a whole (Cronquist 1987). The answer to the question of 
what type of concepts should be followed varies greatly depending on who one 
asks. The most conservative voices would say that the traditional system of 
nomenclature, a ranked hierarchical system of classification, traditional fami- 
lies, etc., should be used due to both theoretical and practical considerations. 
Some would even argue that clearly polyphyletic traditional families (e.g., 
Liliaceae in the broad sense) should continue to be used in floras since this is a 
very useful and practical approach. The most extreme voices on the other side 
(i.e. extreme cladists) would say that no set categories should be recognized (e.g., 
no tamilies, no genera; instead, only supportable clades), only monophyletic 
groups (= a common ancestor and all its descendants; Fig. 1) should be given 
taxonomic recognition (i.e., no paraphyletic groups should be allowed— cur- 
rently many genera and families are paraphyletic; paraphyletic groups are de- 
fined as those containing a common ancestor and some, but not all, of its de- 
scendants). Further, the extreme cladists argue that binomial nomenclature 
should be replaced (since genera have no objective reality, there can be no ge- 
neric names and hence no binomials; only clade-based names should be used). 
Interestingly, our previous flora (Sh i n ners & Mah lev’s Illustrated Flora of North 
Central Texas— Diggs et al. 1999) was criticized by individuals from both ex- 
tremes. Despite having more information on cladistics (lengthy appendix dis- 
cussing the issue, discussions in numerous family synopses) than any other 
regional or state flora we know of (e.g., Flickman 1993; Yatskievych 1999; Rhodes 
& Block 2000; Wunderlin & Hansen 2000), we were criticized lor not applying 
the cladistic approach throughout the flora. Likewise, some conservative bota- 
nists were disturbed by decisions such as lumping some groups (e.g., Nojcjs into 
the Hydrocharitaceae), splitting others (e.g., Sencc io into 5encdo and Packera), 
and following an alphabetical rather than a traditional sequence (showing sup- 
posed relationships) of families and genera (a logical impossibility since a writ- 
ten flora is linear and evolution is a branching process). One thing to keep in 
mind when discussing this clash ol viewpoints is the realization that any sys- 
tem of classilication, nomenclature, and written presentation will be an im- 
perfect ref lection ol the complexity represented by the evolutionary history of 
life on earth. In the words of Benton (2000), “phylogeny is real, classilication is 
not.” While we now have access to increasingly sophisticated and diverse sources 
of data, factors such as extinction, an incomplete fossil record, and the com- 
plexity of evolutionary processes (e.g., reticulate evolution— Wagner 1954; see 
discussion below) will prevent us from producing completely accurate phylo- 
genetic reconstructions. Despite these limitations, as floristicians attempting 
to produce a useful flora, we have to use approaches to classification and no- 
menclature that best rel lect a diverse and complex set of needs. 

It is generally agreed that the primary goal ol a flora is to allow identilica- 
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POLYPHYLETIC GROUPS 







Monophyletic Groups 




Paraphylehc Groups 





Fig. 1. Diagrammatic representation of polyphyletic, monophyletic, and paraphyletic groups (from Diggs et al. 1999). 



rion ol the plants treated. I lowever, there are a number ol secondary goals. Ac- 

:rs and Judd (2000), these are: 1) to prc)vide entry into the sys- 



eor 




tcmatic literature; 2) tc^ preavide thumbnail summaries ol the current stare of 
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our knowledge (including systematic, ecological, ethnobotanical, etc.); 3) to serve 
as a reference for other professionals; and 4) to fix the concepts of taxa, espe- 
ciafly famifies and genera, in the minds of users. Generally we agree with these 
secondary goals, and expended considerable thought and effort in applying 
them in our previous floristic eflort (Diggs et al. 1999). We also agree with Sand- 
ers and Judd (2000) that there is a critical need for the collaboration (and prob- 
ably more importantly cross-training) of floristic, monographic, and phyloge- 
netic researchers. However, we disagree with Sanders and Judd (2000) in funv to 



accomplish the fourth of their stated goals. They argue that the methods of 
phylogenetic classification should be applied consistently in floras (e.g., only 
monophyletic groups allowed, hence precluding paraphyletic families). We 
believe that this approach, if ini lexibly applied, would hinder the primary goal 
(of a flora) of allowing effective identification. Further, if all aspects of the cla- 
distic approach are followed (e.g., elimination of ranks and binomial nomen- 
clature) in a flora, we envision signil icant erosion of this primary goal. The loss 
of many morphologically coherent and easily recognizable paraphyletic lami- 
lies, the discontinuity in information retrieval due to a radical change in no- 
menclature, the lack of effective mnemonic devices to replace such widely rec- 
ognized and practically important ranks as family and genus, and instability 
in nomenclature (and hence identilication) associated with rapidly changing 
cladograms are a few of the reasons for this concern. 

In some cases, floristicians, for practical or historical reasons, are unable to 
apply even the most important recent phylogenetic discoveries in their floras. 
For example, the critically important Flora of North America Project, because 
of the long time span necessary for such a massive multi-volume work, had to 
adopt a standard years ago (Cronquist system of families)— hence, the Liliaceae 
(in the broad sense), now known to be clearly polyphyletic, is still being recog- 
nized in a forthcoming volume (with an extensive discussion ol phylogeny). 
While we strongly agree with cladists that polyphyletic groups should be elimi- 
nated (whenever possible), we disagree with the advisability ol eliminating the 
numerous useful and meaningful paraphyletic groups, particularly at the lev- 



We 



goal 



s 



Judd 



cifically the needs of diverse users (discussed above); 6) to connect the work ol 
monographers and other researchers to the “consumers ol botanical informa- 
tion” (T. Barkley, pers. comm.; Barkley 2000) who need to use these discoveries; 
and 7) to use systems of classification and nomenclature that allow meaning- 
ful comparisons with other floristic works. In other words, for conservation, 
biogeographical, ecological, etc. purposes, it should be easy to compare data 
such as the total number of species, the number of endemics, or the number of 
introduced species from flora to flora (with the realization that the compari- 
sons will be far from perfect, but useful nonetheless). Ultimately, we somehow 
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hope to combine several important but not necessarily compatible approaches. 
We not only want to produce a usetul, informative, and user-f riendly flora, but 
also one that accurately ref lects evolutionary history (i.e., be phylogenetically 
informative) and incorporates recent discoveries in botany. 



APPROACH TAKEN IN THE ILLUSTRATED FLORA OF EAST TEXAS 

A1 ter considerable thought, discussion with a variety of individuals, and a re- 
view ot the pertinent literature, we are taking what we hope is an intermediate, 
albeit somewhat conservative, approach in the Illustrated Flora of East Texas. 
Our goal is to provide maximum information while retaining a praetical and 
utilitarian framework. 



Cladistic side 

On the cladistic/phylogenetic systematics side of the argument, a number of our 
decisions have been influenced by the desire to increase information content 
and accuracy: 



1 ) We are attempting to provide detailed information on the known evolution- 
ary relationships of various plant groups. A tremendous amount of new infor- 
mation has become available recently (primarily, but not exclusively, as a re- 
sult of the application of Hennigian principles to molecular data), and as much 
of this as possible is being included and references provided. For example, in 
thedraft family synopsis of the Lem naceae (duckweed family), we(Diggset al. 
in prep.) have included the following statement. 

Lcinnaceae arc tiny and extremely reduced morphologically making it dillicult in the past to deter- 
mine the phylogenetic relationships of the family. Kvacek (10Q5) suggested that the fossil genus 
Umnobiophyllum is a lossil link between Araceae and kern naceae. and Stockey et al. using a 

cladistic approach and material ol Li/nnohio/Wty/luM], concluded that (a free-floating member 

ol the Araceae) plus Limnohiophylum and Lemnaceae lorm a monophyletic group. Indeed, this link- 
age ol Lemnaceae to Araceae goes back over 175 years (Hooker and Brown in Smith 1824; see discus- 
sion in Leset al. 2002). In addition, molecular studies have linked /^emnnwith Pis/ici (Araceae)(Duvall 
et al. lQ03b)or more recently to Araceae subfamily A roideae (French et al. 1095). In fact, the Lemnaceae 
isconsidered by many authorities to haveevolved Irom within Araceae (iack-in-tiif-pui rn family) by 
extreme reduction, and it has been suggested that Lemnaceae be reduced to a subgroup within a 
more inclusi\T Araceae (Mayoet al. 1005, 1007, 1008; Stockey et al. 1007). From a cladistic standpoint. 
Araceae (wit hout Lemnaceae) are paraphylctic and inappropriate lor formal recognition. 

Even where very preliminary information is available, we have included and 
referenced it in an attempt to foster a better understanding of evolutionary re- 
lationships. 



2) Also on the cladistic side (and on that ol most other plant taxonomists), we 
are rejecting all clearly polyphyletic groups, even when these are practical and 
of long-term or wide usage. The best example of this is the Liliaceae (lily fam- 
ily) sensu lato(in the broad sense). Extensive morphological and molecular data 
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now clearly indicate that as broadly conceived, this family is a heterogeneous 
mixture based on superficial similarities in flower structure (e.g., Fay et al. 2000; 
Rudall et al. 2000b). In fact, recent molecular studies (e.g.. Chase et al. 2000) 
have shown that species traditionally treated in the Liliaceae should be placed 
in at least four different orders. As a result, we are recognizing 14 separate fami- 
lies (all previously treated in the Liliaceae) for East Texas. However, from the 
standpoint of usability, we are incorporating a table in the Liliaceae (narrow 
sense) family treatment that clearly indicates in what family the genera for- 
merly included in the Liliaceae (broad sense) are now placed. Furthermore, in 
the main key to families, as many as possible of the liliaceous (broad sense) 
families will be clustered together and clearly indicated. Likewise, the genus 
Nolina (bear-grass) and its relatives, which have often been included in the 
Agavaceae (agave family), are now known to not be closely related to that fam- 
ily and we are excluding them. In a dralt lamily synopsis we (Diggs et al. in 
prep.) say. 



In the past, taxa included here in the Nolinaccae were sometimes included in a broadly conceived 
Liliaceae (e.g., Kartez 1999j or often in the Agavaceae (e.g., Correl I &r Johnston 1970; Diggs et al. 1999; 
Verhoek & Hess 2002 following Croncjuist 1988) based on certain morphological similarities. How- 
ever, recent evidence suggests that the Agavaceae and Nolinaceae are not closely related and should 
be recognized separately (Dahlgren et al. Lguiarte et al. 1994; Bogler &r Simpson 1995, 1996; 
Kubitzki et al. 1998; Chase et al. 2000). Molecular evidence indicates that Nolinaceae is closely re- 
lated to Convallariaceae and Ruscaceae, and some studies (e.g., Chase et al. 1995a; Chase et al. 2000; 
Fay et al. 2000) have suggested that the Nolinaceae should be included in the Convallariaceae. Fol- 
lowing such preliminary studies,Judd et al. (1999), lumped the Nolinaceae into the Convallariaceae. 
On the other hand, Rudall et al. (2000a) and Judd et al. (2002) included the Nolinaceae in a broadly 
interpreted Ruscaceae. However, there has been disagreement in molecular analyses of the family 
and its presumed relatives (e.g., Rudal I et al. 20(X^a; Yamashita & Tamura 2000). Since the Nolinaceae 
appears to be a wel 1-del ined monophyletic group (Bogler Nr Simpson 1995, 1996), and until the phy- 
logeny ol this complex is clarified and the nomenclature more stable, we are recognizing it as a dis- 
tinct family. 



Hopefully, such explanations will allow users to see that the understanding of 
plant relationships is still changing and improving. With such insights, we hope 
that non-taxonomists will be less resistant to needed nomenclatural changes. 



3) Again on the cladistic side, when estcihl ished useful family concepts are not 
excessively distorted, we are lumping small groups whose relationships have 
now become clear. For example, the inonogeneric family Najadaceae (the ge- 
nus Najas) is now known to be derived from within the Hydrocharitaceae (R. 
Haynes, pers. comm.; Shatfer-Fehre 1991; Les et al. 1993; Les & Haynes 1995; 
Haynes et al. 1998; Haynes 2000). Including Najas in the Hydrocharitaceae more 
accurately reflects evolutionary history, yet does not substantially modify the 
concept of the Hydrocharitaceae nor distort it beyond the bounds of usability. 
We are therefore following several recent f loristic treatments (e.g., Thorne 1993; 
Diggs et al. 1999) in lumping Najas into the Hydrocharitaceae. 
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4 ) Our lamilies, genera, and species are arranged alphabetically. Some very tra- 
ditional taxonomists want “related” families placed together in the linear se- 
quence physically required ol a book. However, the complex branching pattern 
ol evolution docs not follow such a linear lorm and thus any linear sequence is 
highly arbitrary and distorts actual evolutionary relationships. An easy to use 
alphabetical sequence, while not reflecting relationships, at least does not dis- 
tort them. In addition, an alphabetical arrangement allows quick and easy ac- 
cess to the material so arranged. 

Evolutionary taxonomy side 

On the evolutionary taxonomy side ot the argument, a number ol our decisions 
have been inllucnccd by both practical and/or theoretical considerations: 

1 ) We are continuing to use the system of nomenclature that has developed 
over the past 250 years (International Code of Botanical Nomenclature— Greuter 
et al. 2000). This (particularly the use ol binomials) is an eminently useable 
system that addresses the needs of an audience far broader than the taxonomic 
community (“the consumers of botanical information”— T. Barkley, pers. comm.; 
Barklev 2000). We believe that eliminating it would rause preat confusion 



among the many non-taxonomists who use plant names. In fact, it is likely that 
il plant taxonomy went toa specialized non-binomial, clade-based system, some 
separate static system of “accepted plant names” would be developed by the 
horticultural community or other user groups (e.g.agricul tural, ecological, con- 
servation). Such a move would both marginalize plant taxonomy and ultimately 
result in a nomenclatural system with much less information content than at 
present. This practical consideration may well be one ol the most important 
reasons for maintaining ourcurrent system of classif ication and nomenclature. 
In fact, even those developing the PhyloCode (2002), the nomenclatural system 
being produced by phylogenetic systematists, have ncK yet come to grips with 
what to do regarding the naming of “species.” It is interesting to note that Stevens 
(2002) has argued that binomials have been used so long and so widely (across 
many culturesand in many contexts) because they arc inherent in human per- 
ception— in other words, having such a two word nomenclature system may be 
bui It into the organization ol our nervous systems. Nixon and Carpenter (2000) 
in a similar vein suggested that, “Our natural form ol communication (even as 
evidenced by the common human binomial system of naming ourselves) is 
clarified by the use ol ranks and binomials.” Likewise, anthropologist Brent 
Berlin (1992) noted that there are widespread cross-cultural regularities in the 
classif ication and naming ol living organisms by people in traditional, nonlit- 
erate societies— these systems more closely approximate Linnaean binomials 
than clade-based nomenclature. Furtber, when the di\erse users of a flora arc 
considered, a radical shift in the system of nomenclature used seems particu- 
larly i 1 1 -advised, especially at a time when the public needs to be brought closer 
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to, rather than pushed further away from, an appreciation and understanding 
ol botany. Indeed, these ideas raise questions about a “dominant” code (T. Bark- 
ley, pers. comm.) of nomenclature. Undoubtedly, a P-code will be used, but it 
remains to be seen how widely such a system will be accepted by the diverse 
users of botanical information— the L-code may continue to be used as the pri- 
mary or dominant code by the user community longafter a functioning P-code 
(presumably the PhyloCode) is finalized. 

2 ) While many taxonomists have long realized that the traditional ranked cat- 



egories (e.g., family, genus) are not used consistently and are simply human con- 
structs (unlike species which have some biological reality), they do, however, 
provide important mental pegboards or mnemonic devices to allow a practical 
way to arrange our thinking. As Stevens (2002) has said, “Hierarchical naming 
systems pervade our whole language and thought.” We are thus retaining a tra- 
ditional ranked hierarchical system of classil ication (in other words, groups ol 



organisms arranged in a hierarchy ol 




ies— genus, tamily, etc.). While 



there are evident problems with such a system, the “cornucopia of categories” 
(Colless 1977) resulting from a cladistic approach does not seem to be an over- 
all improvement in communication, and in fact seems less suited to human 
mental abilities. In a clade-based system, a particular species is in dozens if not 
hundreds ol successively larger clades— how does one choose which of these 
clades to use in real-world situations (e.g., floras, textbooks). This point seems 
to be particularly crucial to writers of 1 loras— unless all genera or even species 
are to be arranged alphabetically, which would be extremely user unfriendly, 
some higher level organization must be agreed upon. It seems clear that some 
arbitrary convention to replace the convenience ol currently used families 
would have to be developed for use i n a completely clade-based system— in other 
words, someone would arbitrarily have to decide which of the innumerable 
clades to recognize. Otherwise, there would be no practical way to group spe- 
cies in floras (now grouped in families and then genera) and no groups to refer 
consistently to when comparing different floras, etc. In fact, for practical rea- 
sons many cladists still use traditional ranks such as family and genus (e.g., 
Judd et al. 2002), despite stating that “one logical step would be to eliminate 
ranks altogether.” Currently, only three words (e.g., Fagaceac, Qucrcus alba) are 
needed to communicate a great deal ol information about a particular organ- 
ism and these are used consistently by botanists. In our flora for example, gen- 
era are being arranged alphabetically under alphabetical!)' arranged families. 
Does this mean that these families are viewed as somehow being equivalent? 
of course not. They are, however, effective means of conveying information. As 
stressed by Stevens (2002), if we are going to be able to effectively communi- 
cate, “...conventions will be needed. To paraphrase Linnaeus, without conven- 
tion, al 1 is chaos.” As Stevens (2002) so clearly pointed out, even early botanists 
(e.g., Linnaeus, Bentham) were quite concerned about effective communication. 
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What would be the system of organization under a system of unranked clades 
and how could consistency (and thus communication, inlormation retrieval, 
comparability, etc.) be assured in different floras, textbooks, etc.? Ultimately, 
some arbitrary convention (not unlike our current family system) would seem 
to be required. To be fair, it should be noted that the PhyloCode (2002) is not yet 
complete and nomenclatural conventions will have to be worked out in the fu- 
ture. Whatever system is ultimately settled upon, the conventions used should 
take into consideration a variety of factors (e.g., accuracy of inlormation con- 
veyed, effectiveness ol communication to a broad range ol users, compatibility 
with the organization ol the human nervous system, etc.). 

3) Furthermore, we are not rejecting paraphyletic groups (e.g., lamilies). For ex- 
ample, it now seems clear (as stated above) that the Lemnaceae (duckweed 1am- 
ily) arose Irom within the Araceae (arum lamily), which is thus paraphyletic. 
It seems more reasonable to us to continue to recognize both easily distinguish- 
able lamilies.and unambiguously state in discussions associated with both what 
the evolutionary relationships between the two are. Clearly the duckweeds have 
undergone extraordinary morphological and genetic divergence in adapting 
to an ac|Liatic environment— so much so that the question ol their ancestry was 
only recently resolved. To lump the two lamilies and have their genera mingled 
in a taxonomic treatment accomplishes little and seems to result in a loss ol 
clarity and evolutionary information. As currently recognized, both families 
have significant morphological coherence and thus recognition and predictive 
value— together, they arc a mixture of two very dillcrent types ol morphology. 
A similar example can be seen with the Cactaceae. That lamily has recently 
been shown to have evolved from within the Portulacaceac (Hershkovitz & 
Zimmer 1997; Applequist & Wallace 2001). Lumping the two lamilies in a llo- 
ristic treatment would only obscure the many dillerences between these useful 
and easily recognizable groups. This rel lects the view of evolutionary taxono- 
mists, who while attempting to have a classilication system based on evolu- 
tionary relationships, also try to rel Icct the amount of evolutionary change 
undergone by groups (Fig. 2). Evolutionary taxonomists argue that classilica- 
tion is "... more than just branching patterns ol evolution” (Stuessy 1997). 
Brummitt (2002) stressed Mayrs (1995) observation that Darwin indicated evo- 
lutionary classification depends on two factors, descent and modilication, not 
descent alone. To use a well known animal example, because birds are so dil ler- 
ent from other vertebrates (e.g., I ly, have feathers, etc.), they are treated as a dil - 
lerent class of vertebrate even though they are known to have evolved from 
within the paraphyletic class known as reptiles (Fig. 3). From the practical 
standpoint, there arc numerous other useful and evolutionary meaning! u 
paraphyletic groups. Examples include the Araceae, Capparaceae, Clusiaceae, 
Moraceae, Portulacaceac, etc. Radically changing their circumscription (e.g., 
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Fig. 2 . Phenetic distance diagram; horizontal distance between species indicates phenetic difference. Note that species 
F, while most closely related phylogenetically to species E, is quite different in terms of phonetics (from Diggs et al. 
1999). 

adciing Cactaceae to Portulacaceae, Podostemaceae to Clusiaceae, or Lemnaceae 
to Araceae) results in confusion and a loss of information. This risk of confu- 
sion is particularly problematic if the same name is variously used to include 
quite different sets of species (e.g., Portulacaceae in the narrow sense or in the 
broad sense including Cactaceae). The risk of a nomenclatural “train wreck” 
(Stevens 2002) is a troubling possibility. Very different uses of the same names 



“will be decidedly unsettling for society and perhaps damaging lor our disci- 
pline” (Stevens 2002). Unfortunately, taxonomists have long had the reputation 
ot changing names without regard lor the implications, and great care needs to 
be taken to avoid non-essential changes. Grant (2001b) stressed that splitting 
up paraphyletic groups (e.g., genera such as Gilia or Linanthus) obscures rela- 
tionships and multiplies generic names where one would be sufficient. Does 
the splitting up ol recognizable and well known genera really best serve the 
broad constituency of users (keeping in mind that professional taxonomists 
are a small fraction of the users of scientilic names)? Changes in classilication 
at the generic level are particularly significant because of the resulting changes 
in scientific names. 

Further, Brum mitt (1997, 2002) has argued that paraphyletic groups are 
inevitable. He goes on to say that any genus “must have originated from a spe- 
cies in another genus, which is thus paraphyletic.” The same logic applies at 
other levels in the hierarchy, including the species level. Species, unlike other 
categories in our hierarchical system ot classilication, have some objective bio- 
logical reality (e.g., Rieseberg & Burke 2001). However, if a small subgroup of a 
species differentiates or specializes enough to become a distinct entity, the origi- 
nal species is thus rendered paraphyletic even though it may still be a repro- 
ducti vely isolated or otherwise distinct group. Species can be excluded by defi- 
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Fig. 3. Dendrogram showing relationships of some vertebrate groups. Note the paraphyletic nature of the "Reptilia" 
(from Diggs etal. 1999). 

nition as nor being paraphyletic (Sanders & judcl 2000) as done by some cladists, 
but in reality, by standard use of the term, they are olten paraphyletic (sec 
Mishlcr 1909, 2000). As Brummitt (2002) noted, the abandonment ol species 

“seems to me to be a necessary logical extension to abandoning all other ranks” 
(Brummitt 2002), Further, Riescbergand Brouillet (1994) argued that based on 
the modes ol speciation known to occur in plants, paraphyletic species are com- 




le.g., seedl acciden 
changes 




mon. In the words ot Sosef (1997), “When a singl 
tally reaches an isolated habitat and its ollsprin 
process) and produces a new species, nothing ‘happens' to the parent species.” 
The new species thus renders the unchanged previous species paraphyletic. 
Ultimately, paraphyly thus seems unavoidable. An excellent example ol this 

can be seen in the Calilornia tarweeds (genus RailUmliopsis) and the 

( 10 ) 1 , Du/)tO((ici,and Wilkcsici) in the 
.Tceae. It now appears (Baldwin et al. 1991) that Rciilhmliopsisiwhich had 
previously been considered a “phenotypically conservative genus ot two nearly 

species”) was the “ancestral genetic source” for the endemic and ex- 
tremel y morphologically divergent Hawaiian 
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is thus clearly paraphyletic, even though its two species are “nearly identical.” 
When taken to its logical extreme, the failure to recognize paraphyletic groups 
would require the rejection of many useful groups (e.g. tarweeds). In animal tax- 
onomy, this means the rejection not just of the group Reptilia (which gave rise 
to birds), but also Amphibia (which gave rise to reptiles), and Pices (which gave 
rise to Amphibia). Anyone understanding the basics of evolution realizes that 
fishes gave rise to amphibians. Does that make the class Pices any less useful a 
concept? Likewise, the capers fCapparaceae) gave rise to the mustards 
(Brassicaceae)— both families are still useful and meaningful concepts that can 
help us understand evolution and organize our thinking. Cronquist (1987) 
stressed the need for paraphyletic groups, indicating that both evolutionary 
relationships and the amount ot evolutionary divergence among taxa is impor- 
tant. He said that “the reasons for this belief are rooted in the historical and 
continuing function of taxonomy as a general-purpose system of classification 
that can be used by all who are concerned with similarities and dillerences 
among organisms”— in other words, diverse users of botanical information. 



While we believe it is critically important lor paraphyletic groups to be clearly 
distinguished from monophyletic groups, the usefulness of paraphyletic taxa 
(e.g., effective communication, recognition of divergence, morphological simi- 
larities, etc.) seems to be an important consideration. 

4) Additionally, there are many cases where it is not yet clear what should be 
done cladistically. Thus in these cases we are retaining traditional usage until 
more information is available. For example, it is very likely that such families 
as the Lamiaceae (mint family), Verbenaceae (vervain family), and 
Scrophulariaceae (figwort family), as traditionally conceived, will have to be 
changed substantiallv. However, if we had to finalize treatments of these fami- 



lies today for our flora (which fortunately does not have to happen since these 
dicot groups will be treated in Vol. 2 of the Illust rated Flora of East Texas to be 
published in 2008), we would probably follow the traditional circumscriptions 
and accompany them with substantial explanations. The reason is that adecjuate 
research has not yet been done on these groups to provide answers that are de- 
finitive enough to warrant major changes in classification and nomenclature. 
In the words ot Berry (2002), “it will be some time before our sampling ol or- 
ganisms at the molecular level wi 1 1 be good enough that we can get an adequate 
idea of relationships across the entire span ol biological diversity.” Further, it 
does not seem desirable that classification (and nomenclature) should change 
with every new cladistic discovery— do we really want nomenclature that 
“dependfsl rigidly on the particular cladogram favoured at the moment” (Ben- 
ton 2000)? Indeed, Sanders and Judd (2000) discuss the criteria for accepting 
revised classifications. Before making major nomenclatural changes, there 
should be substantial taxonomic evidence, to avoid more of the numerous ex- 
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ampics where initial cladistic hypotheses have proven to be wrong. For example, 
in the past, some authorities have suggested major ehanges in lamily cireum- 
scription based on preliminary inlormation (e.g., lumping the Apiaceae (ear- 
rot) and Araliaceae (aralia) families— Judd et al. 1994; Zomlefer 1994), only to 
have more detailed work (Plunkett et al. 1996 11997]) clarily the situation and 
indieate that the families should be maintained in nearly their traditional cir- 
eumseriptions. Aeeording to Plunkett et al. (1996 11997]), the approaeh taken by 
Judd et al. (1994) “hides rather than resolves the dilfieulties in Apiales.” Like- 
wise, Downie et al. (2001) did not lump the Araliaeeae. Another example is the 
senus Tri//i[mi— it has often been treated in the Liliaceae in the broad sense 

o 

(e.g., Correll & Johnston 1970) or based on early phylogenetic analyses in the 

., Zomicler 1996; Tamura 1998d;Judd et al. 1999). Ilowever, more 



Trilli; 



/> /Z% 





recent phylogenetic analyses (e.g., Rudall et al. 2000b) indicate that it belongs 
in the Melanthiaceae. There are also instances where the best and most recent 
evidence conflicts. A number of molecular studies have suggested that 



Burmanniaceae (previously considered to 




aceae) is in the 





not 




Dioscoreales and thus more closelv related to such lamilies as l.^ioscoreaceae 

J 

and Nartheciaceae than to Orchidaccae (which is in order Asparagales) (Chase 
et al. 199.5b; ('.addick et al. 2000, 2002; Chase et al. 2000). In contrast, other re- 
cent molecular research including more genera than previously sampled, indi- 
cates that the lamily (minus the superl icially similar but unrelated genus 
Co/siu) plus Thismiaceae is in a r 
with either the Dioscoreales or the Orchidaccae” (Nevland 2002). Writers ol 

J 

floras are thus faced with having to judge which cladistic studies to accept and 
when there is enough evidence to use the new discoveries i n 1 loristic treatments. 
At the same time, writers ol lloras must avoid the instability and conlusion 
that would result Irom changing classilication and nomenclature with every 
new study published. Furthermore, recent tests (Grant 2001a) ol the accuracy 
ol cladograms when compared with known phylogenics(e.g., domesticated and 
experimental plant groups with known pedigrees), raises questions about bas- 
ing classilication and nomenclature solely on cladistic methodology. Grant 
(2001a) demonstrated that the “cladograms ol the lour plant groups Itested] all 
dil ler in 




s Irom the known pedigrees.” Particularly important 
is his lol lowing point: “It is also recognized by all evolutionary systematists and 
most cladists that reconstructed phylogenies are 




c Some 




cladists, however, seem to l egard their cladograms as real phylcagenies.” 14c (Grant 

“Molecular cladograms are very good indicators, but 
we should not lose sight ol the tact that the groupings they indicate are mo- 
lecular clades, not taxa.” /\ recent paper by Rydin et al. (2002) on Gnetales is 
particularly telling in this regard. Dependingon which molecular analysis was 
used, the phyogenctic position ol Gnetales dillcred signil icantly. According to 



Rydin et al.(2(X12), “It is becoming increasin 




,'ar that the understandingol 
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molecular evolution and its impact on phylogenetic studies is poor. Nucleotide 
data alone might not be able to solve phylogeny and evolution of this ancient, 
once rapidly evolving group, and attempts to do so should include a compre- 
hensive taxon sampling and several genes. Molecular data can definitely be 
misleading, and by ignoring that, science will not progress.” From the stand- 
point ol a 1 loristician, while recognizing the obviously valuable contributions 
made by molecular systematists and cladists, careful thought must be given to 
avoid accepting major, sometimes disruptive (and occasionally incorrect) clas- 
sification and nomenclature changes prematurely. 



5) Finally, we are not accepting some aspects ol phylogenetic classification (par- 
ticularly strict monophyly— sometimes and perhaps better referred to as 
holophyly) since there are serious theoretical problems that make it at least par- 
tially incompatible with the reality of the natural world (however, see 
Freudenstein 1998 for an opposing viewpoint). Brummitt (2002, pers. comm.) 
has stressed the importance of these theoretical considerations, and in terms of 
the implications lor floristics, these arc perhaps as important as or even more 
important than the purely practical considerations. One of the most serious 
problems (referred to asa “latal one” by Stuessy 1997) is that cladistics uses only 
branching information in phylogeny. In contrast, evolution is a complex pro- 
cess including such phenomena as asexual reproduction, progenitor-derivative 
species pairs, lateral gene transler, polyploidy, and reticulate evolution (the lat- 
ter resulting from hybridization between species and subsequent speciation in 

the offspring) (Rieseberg & Broui I let 1994;Soscf 1997; Stuessy 1997). These com- 
plexities cannot be accommodated in a classilication system requiring only 
strict monophyletic groups and dichotomous branching. In the words of Stuessy 
(1997), “... simple dichotomous branching diagrams cannot do justice to the rea 
world of higher plant phylogeny.” An excellent example can be seen in the re- 
ticulate evolution of the fern genus Asplcniuni as discussed in the classic paper 
by Wagner (1954). In this case, the hybrids between two parental species be- 
come reproductive! y isolated (and thus constitute a separate new species). An- 
other example can be seen in the Triticcae (Hlvnnis, Hordeum, Secede, Triticum, 
and their relatives; Poaceae). This tribe has an extremely com plex evolutic)nary 
history involving hybridization, polyploidy, and reticulate evolution (Barkworth 
2000; Mason-Gamer & Kellogg 2000). Both of these examples emphasize that 
some evolutionary relationships are simply impossible to rcl lect accurately in 
a system requiring strict monophyly and only dichotomous branching. As 



Brummitt (1997) indicated, “No matter how much we may long for all our taxa 
to be monophyletic, il we are considering the whole evolutionary process, it is a 
logical impossibility” Another way of stating the problem is that sim pie branch- 
ing patterns are unable to reveal all significant dimensions of phylogeny 
(Stuessy 1997). 

A second theoretical problem with strict monophyly is that “only the tips 
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ol cvolutionarv branches can be classilied’'(Meacham & Duncan 1987) in such 

J 

a system, and “Species at the interior nodes ot the tree must remain unclassi- 
lied." Not including ancestral species, some ol which may well have survived to 
the present, seems untenable. However, including them leads cladists insisting 
on strict monophyly (holophyly) down the path ol the “telescoping" or “snow- 



ball” el lect (also known as the “ta.xonomic 




hole") where more and more 



organisms have to be included in a I utile attempt to 




im 




e to 




1997; Brum mitt 2002; 



but see Stevens 1998 and Sanders and Judd 2000 lor a dillerent view'point). Ul- 
timately, the whole Tree of Life (2002) would have to be included in one giant 
monophyletie group. In the words ol Brum mitt (2002), “II we are classilying all 
the products ol evolution, i.e„ the whole evolutionary tree ol 1 tie, every taxon we 
recognise must make another taxon paraphyletic. That is a simple logical lact. 
It is obvious to most people that if you cannot have paraphyletic taxa, you can- 
not have a classification showing anything beyond one original species, genus, 
family, etc.” He points out that if ranks arc to he !^.sed(v^'hich seems essential I rom 
thestandpoint of practicality), paraphyly is unavoidable (Webster 2002 rclerrcd 
to this as“Brummitt’s Paradox”). Thus, there is a “fundamental incompatibility 
between Linnaean classilication and a system ol monophyletie taxa,orelade 
(Brummitt 2002). In other words, includingall extinct species would mean that 



s 






no monophyletie groLips(or only one huge one) could be recognized. From this 
standpoint, “extinction land our lack ol knowledge about extinct species] is the 
sa\'ing grace ol phylogenetic systematics"(T. Barkley, pens. comm.). Importantly, 
“Bnwwiitt's l\ira(l()x” means that simply convert i ny el aiiop^ra ms into Linnaean 



nomenelatu re is im 




, this means that in order to have strict 



monophyly, phylogenetic systematists must develop a rankless system such as 
the PhyloCode. While some modern phylogenetic systematists continue to 

reasons (e.e,., |udd et al. 2002), il carried 



recognize lamilies lc>r practica 




to its logical conclusions, claclistics would mean that these lamilies (particu 



lat 





extinct taxa are considered) would be telescoped into ever 
A third related theoretical problem demonstrates that astrictly monophy 
ctic system iisiny Linnaean ranks is incompatible with evolution (Brummitt, 



pers. comm.). 







...I think we all understand that 



evolution has continually been throwing up greater and greater diversil ication 
of plants and animals, and yet tlie cladistic idea ol classilication requires that 
all successixe descendant groups have to have lower and lower taxonomic rank. 
Something which has evolved Irom within one genus must hav'c a rank lower 
than genus. Is this view of ta.xonom\’ really a sensible idea? How can we apply 



lower and lower ranks when evolution is producing wider and wider variation? 
In a clade-based classil ication you can goon extending your cladcs as evolution 
progresses ud in/initum. but il x'ouare usinga traditional taxon-based elassili- 
cation you can’t keepon givingthem lower ranks.” Without paraphyly, the use 
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of ranks in a monophyletic system therefore is simply not workable (hence the 
advocacy of a rankless Phylocodc by some cladists). This problem seems to 
clearly indicate the logical impossibility of a rank-based, strictly monophyl- 
etic system. 

A fourth theoretical problem is that our current methodology of obtaining 
phylogenetic trees is based on a series of assumptions and indirect evidence 
(e.g., character polarity, choice of outgroups, etc.) (Stuessy 1997), as well as math- 
ematical algorithms (e.g., parsimony) that result in trees that “are almcTSt al- 
ways inappropriate as phylogenetic hypotheses in any but the mc>st general 
sense” (Zander 1998). Zander (1999) further indicated that, “Selecting one phy- 
k')genetic hypothesis of several or many reasonable alternatives as 'best' and 
presenting it as a reconstruction cannot provide a probabilistic or dependable 
basis for action.” Is the pursuit of the shortest tree the ultimate goal of system- 
atics? The answer seems clearly to be no, since there are well-documented non- 
parsimonious pathways of evolution (Stussey 1997). Thus, totally tying classi- 
fication and nomenclature to such a system seems problematic. A final concern 
that follows from this is that the current classification and nomenclature sys- 
tem is independent of a particular approach. As stated byjorgensen (2000), “A 
problem inherent with the system proposed by Cantino &r de Queiroz (2000) 
fPhyloCodel is that their nomenclature depends upon a spccilic way of taxo- 
nomic thinking, i.e., nomenclature is ruled by the taxonomic system. This prob- 
ably ref lects that they are as convinced of their taxonomic system as Linnaeus 
was of his, but, please, at least considei' the possibility that new taxonomies 
may evolve. Should we then change the nomenclatural system each time?” 



FURTHLR IDIiAS AND DISCUSSION 



The following ideasand quotes seem to provide substantial insight into the con- 
troversy. Because of both philosophical and practical implementation problems, 
Brummitt (1997) pointed out that while the controversy should be debated, it 
seems unlikely that “Linnaean classification" will soon be abandoned. Brummitt 



(1997) suggested that both a“Linnaean classil ication"s) stem and aclade-based 
phylogeny are desirable because they have dif ferent functions. He argued that 
both be allowed to exist side by side and that the nomenclature of the two should 

J 

be easily recognized as different (Brummitt 1997). In summarizing his ideas he 
stated, "... we should not follow traditional practices just because they are tradi- 
tional, but neither should we adopt new ideas just because they are new. We 
need to understand the possibilities and appreciate the different objectiyesand 
functions of the dif ferent options. In the meantime, it seems to me and to many 
others that the compromise of maintaining Linnaean classil ication but trying 
to eliminate paraphyletic taxa is nonsensical and should be abandoned before 
any more damage is done to existing classifications and nomenclature.” Liden 
et al. (1997) indicated, “If applied consistently, Phyllis f= Liden et al. term for 
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nomcnckuural application ol claclisticsl will cause coni usion and lossol inlor- 
niation content and mnemonic devices, without an)' substantial scientific or 
practical ad\'antage. ... any attempts to make Phyllis formal would be disastrous. 
VVe can find no conclusive, valid arguments against keeping the i')ody of our 
current system intact.” Soset (1997) stressed the same iciea saying, “The quest 
for mono]:)hyletic ta.xa and the splittingoi former paraphyietic onesshould halt 



i m med iatel y, as t hey un necessari 
prove to tx' valid.” 




iorate classii ications whicfi will ol ten 



An interesting point was also made by Stuessy (1997) when he said, “... in 
til is urgent climate ol seeking to inventory the worlds biota (Anonymous 1994). 
and requesting funds I rom the rest ol society to do so, it would be highly coun- 
terproductive to simultaneously recommend whole-scale change of names of 
organisms lor any reason.” In the wordsof Paul Phiiich (.2002), who was stress- 
ing the need for ta.xonomists to focus on conserwition activitie.s, “Others spend 
their rime trying to replace the lunctional kinnaean system lor general com- 
munication about organisms with one based on estimates ol times ol phyloge- 
netic divergence; a sillier enterprise is hard to imagine. ..." 



While recognizing it is not perfect, Wheelei' (2001, and quoted in Porey 
2002)noted that kinnaean nomenclature “is stable enough to say w'hat we know, 
1 lexibleenough toaccommodate what we learn; independent ol specific theory, 
yet rellectix'e ol known empirical data; compatible with phylogenetic theory, 
but not a slave to it; particular enough lor precise communication, general 
enough to rel lect reluted hypotheses.” 

W'hile strongly supporting a cladistic system, Welzen (1998) akso noted that 
a compromise between the two r\ pes of classification is impossible, fie also 
understood that because ol practical reasons it is impossible to abandon kin- 
naean classii ication “... because too lew cladograms are available to replace the 
existing system with a complete phylogenetic classification. Moreover, quire a 
lew' cladograms will not be that trustworthy due to the many homoplasies |rc- 
SLilt ol convergent evolutionl that have e\’olved; the\’ w'ill therefore, provide an 
unstable classii ication at best.” Welzen (1997) went on tc") sa\', “1 think, therefore. 



that the best solution is to choose the second option rh^u Brummitt (1997) pro- 
\'ides in his paper, namely.'retaining kinnaean classii ication, with paraphyietic 




ta.xa, but developingalongside it an independent clar 
tem with itsown separate nomenclature.'” Recently, Brummitt (2002) indicated 
that, “II |X'ople insist on monophyly, the clade-based PhyloC.ode w'ill provide a 
logical solution. II they want to use the traditional ranks, the answ'er is very 
simple: recognise paraphyietic ta.xa.” Brummitt (1997) made what seems to be ; 
very reasonable suggestion: “Our task is to produce an optimally practical clas- 
sification, and indicate which genera have evolv'ed I rom which other genera, 
which lamilies I rom which other families, and so on. " 

Indeed, recent!)' it seems to have become clearer that two separate systems 
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will be necessary (Cantino 2000; Brnmmitt 2002). Years ago, Woodger 0952, 
and quoted by Brummitt 2002) concluded that, “The taxonomic system and 
the evolutionary phylogenetic scheme are quite dillerent things doing cjuite 
dilferent jobs, and only confusion will arise from identifying or mixing them.” 
Similarly, it has been argued more recently that to attempt to apply cladistic 
rules (e.g., elimination ol all paraphyletic groups) on the traditional Linnaean 
system isa logical impossibility (Brummitt 2002)orat minimum highly detri- 
mental (see discussion above). According to Brummitt (2002),“! believe there is 
nomiddle way which will combine universal monophyly with lormal Linnaean 
ranks, and this is now increasingly being realized.” However, while it is becom- 
ing more widely recognized that the two systems are incompatible (but see 
Stevens 2002), there is clearly value in having a strictly phylogenetic system of 
classification. It would thus seem that the most reasonable course for the near 
term would be to allow the concurrent existence of two separate systems— Lin- 
naean and phylogenetic. The Linnaean system would retain hierarchical ranks, 
binomial nomenclature, and paraphyletic taxa, while the phylogenetic system 
(e.g., PhyloCode) would recognize monophyletic clades(but have neither ranks, 
binomial nomenclature, nor paraphyletic taxa, and possibly not even species). 
Because of practical considerations, the Linnaean system will probably con- 
tinue to be the “dominant” system used (nearly exclusively) to communicate 
information about plants by scientists outside of systematics (e.g., ecologists, 
horticulturalists, conservationists, etc.) and by the general public. The phylo- 
genetic system will make contributions among systematists and others attempt- 
ing to further understand the evolutionarv history ol life on earth. 

O J J 



.SUMMARY 



Where does all this leave the writers ol I loras? We would argue that a modil icd 
traditional system (binomial nomenclature, ranked hierarchies— L-code) be 
used in floras (allowing paraphyletic groups but eliminating all polyphyletic 
groups despite some nomenclatural instabilityL and that these I loras (and this 



is a critical point) should also incorporate newly discovered information on 
phylogenetic relationships. In order to facilitate as complete an understanding 
of plant evolution as possible, this new information should be brief I y discussed/ 
summarized in appropriate lamily and generic treatments even if too prelimi- 
nary, tentative, or inappropriate lor nomenclatural change (e.g., that would re- 
sult in the loss of meaningful paraphyletic taxa). 

In summary, in the II lust rated Flora of Hast Texa, we are thus attempting to 
reflect some of the many contributions and insights from “phylogenetic sys- 
tematics," while retaining the practical benefits of an “evolutionary taxonomy” 
framework. As indicated above, no system will be a totally accurate represen- 
tation of the complexity ol the evolutionary history ol life on earth. We believe, 
however, that by ref lecting both evolutionary relationships and the amount of 



668 



BRIT.ORG/SIDA 20(2) 



tions 





in conservation assc.ss- 



evolnrionary change, while maintaining a I lexiblc approach punctuated with 
practicality, that a classil ication and nomenclature system uselul to a broad 
audience, including non-taxonomists, can be achieved. We agree lully with 
Berry (.2002) who said, “there are many users ol .scientilic names— mysell in- 
cluded— who are interested in both I loristic inventories and evolutionarx’ rela- 

V 

as well.” Ultimatel)', writersol 1 loras need 
to present information accurately (i.c., rellect evolution) unci in ways that can 
be used— that allow ellective communication and idcntil ication, promote in- 
I o r m a t i o n re trie va 1 , a n d a re use ltd c o m |ia ra t i ve 
ments, to evaluate levels ol endemism, to determine levels ol introduced exot- 
ics,tolorm the basisol biogeographical studies, todoecological surxeys). All of 
these uses depend on having a unit (species) that can be meaninglulK’ com- 

svstems that allowsellective com- 

J 

munication. Taxc>nomic botanists are thus laced with the 
toward systems that make such communication and compari.sons possible 
(Berry 2002). Writers ol I loras, in particular, as the translators of botanical in- 
formation to a wider audience, are uniquely laced with a dillicult task— to ap- 
ply the evok ing concepts of modern systematic botany to I loristics in a way 
that allows modern I loras to be both accurate and uselul. It is hoped that this 
article will stimulate discussion among those involved in or interested in the 
writing ol I loras. 
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